High-efficiency electroporation of the spinal cord in larval axolotl.
Axolotls are well known for their remarkable ability to regenerate complex body parts and structures throughout life, including the entire limb and tail. Particularly fascinating is their ability to regenerate a fully functional spinal cord after losing the tail. Electroporation of DNA plasmids or morpholinos is a valuable tool to gain mechanistic insight into the cellular and molecular basis of regeneration. It provides among other advantages a simple and fast method to test gene function in a temporally and spatially controlled manner. Some classic drawbacks of the method, such as low transfection efficiency and damage to the tissue, had hindered our understanding of the contribution of different signaling pathways to regeneration. Here, we describe a comprehensive protocol for electroporation of the axolotl spinal cord that overcomes this limitations using a combination of high-voltage and short-length pulses followed by lower-voltage and longer-length pulses. Our approach yields highly efficient transfection of spinal cord cells with minimal tissue damage, which now allows the molecular dissection of spinal cord regeneration.